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Improvement of Native Dallis Grass
(Paspalum dilitatum)
In Louisiana
C. R. Owen*
SECTION I
Introduction
During the past twenty-five years widespread interest has devel-
oped in the cotton belt states in Dallis grass for pastures. Its value has
not been fully realized because of the limited supply and high cost of
seed. Previous to this period almost all of the seed used for planting
was imported from AustraUa. The high cost of imported seed together
with the increased demand has stimulated considerable interest in seed
production in Louisiana as well as in other southern states. Early
attempts at seed production were somewhat discouraging. The seed
was harvested from volunteer stands with rather indiscriminate plans
and methods; consequently, the results were low acre yields of seed
variable in quality but principally low in viability.
A project was initiated by the Louisiana Agricultural Experiment
Station in 1940 to investigate the causes for the low viability of domestic
seed and to seek methods for improvement. The problem resolved itself
into two phases: (1) the improvement of the native stocks by appropriate
breeding methods and (2) a study of the methods employed in produc-
ing, harvesting, and processing the seed for the market. It has been
possible to include both phases only to the extent that seed production
studies were imperative in testing and evaluating new strains arising
from the breeding program. Certain of our seed growers have extend-
ed cooperative assistance by permitting the use of their field operations
for observations and experimental use. Considerable information was
gained about the problems in Dallis grass seed production from these
field studies. The problems involved in seed production, harvesting,
and processing may not appear complex to those not familiar with
the grass. Their solution, however, will probably require the coopera-
tive efforts of specialists in the related fields of agricultural research.
Dallis grass is native to Northern Argentina, Uruguay and Southern
Brazil. It was introduced into the United States in the vicinity of New
Orleans, evidently by accident^ and has since spread over much of
the state by natural means. Although this species of grass is known to
botanists as Paspalum dilitatum, in the United States it has been given
*Associate Agronomist, Louisiana Agricultural Experiment Station.
* Piper, C. v., Forage Crops and Their Culture. The MacMillan Co., New York, 1927.
the common name Dallis grass. It was so named for A. T. Dallis of La-
Grange, Georgia, who first grew it and, through his enthusiam, was
instrumental in its spreading throughout the southeastern states. As a
matter of personal interest, a brief account of his activity was received
in a letter from Render Dallis, nephew of the late Mr. Dallis, dated
August 3, 1950. He stated that as a boy he assisted his uncle in gather-
ing seed by hand from his meadows. As State Fish Commissioner and
at the same time in charge of the Agricultural exhibits at the state
fair, his uncle made many contacts with farmers from other areas. Any-
one found to be interested in pasture grasses was given a small bag of
seed of this new grass. His active interest was during the years about
1900 to 1906. No account is given of where he obtained the seed.
Dallis grass is referred to only as Paspalum in an early publication
of the Louisiana Experiment Station:^ "The hay cut from headlands
and ditch banks used to feed livestock on sugar plantations was com-
posed of the Paspalums (chiefly dilitatum), Bermuda and Crab grass."
The general statement would indicate that this grass was spread over
much of southern Louisiana at that time. Other experiments with
grasses and forage crops reported by the Louisiana Experiment Station
about this time apparently did not include Paspalum; at least no men-
tion was made of it. Dallis grass is recorded by specimens from Ark-
ansas in 1879; Texas, 1880; and in Louisiana, 1883.' This species is
now widely spread over the cotton belt states from North Carolina to
Florida and west to Texas. Dallis grass has also been successfully
grown in the San Joaquin Valley of California under irrigation.
Some Problems Involved in Dallis Grass Improvement
Prominent in Dallis grass seed fields in Louisiana is the extent of
damage caused by ergot. This condition is more severe during certain
years and seasons than others. It is obvious that resistance to this
disease should be among the first characteristics which a strain of grass
should possess for improvement in seed quality. It is the consensus of
opinion that the presence of the disease on the seed heads is the princi-
pal objection to Dallis grass for pastures. It is more or less assumed
that ergot is the cause for the low viability of the seed produced with-
in the southern states. Thus, it would seem foremost in importance that
an attempt be made to determine the extent to which a breeding pro-
gram may assist in reducing the damage done to the seed, by attempting
to isolate strains which are more resistant to attacks by this disease.
The techniques involved in the plant breeding for better seed pro-
duction in species which are perennial and where seed, after all, is
secondary in importance are unique. Pasture grasses are planted and
grown specifically for animal production. Here the formation of seed
^ Grass, Clovers, Forage Crops and Small Grains, Bui. 19, Second Series, La. Agri. Exp.
Station, 1892.
'Piper, C. v., Important Cultivated Grasses, Farmers Bulletin 1254, pp. 30-33, U.S.D.A.
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is objectionable for the reason that ordinarily a seed producing plant is
approaching maturity, and it is well known that as plants approach the
mature stage, their value for forage decreases. It therefore is consid-
ered best in pasture management to permit the least possible portion
of the herbage to reach such a stage. It is well known that mature
plants are less palatable and lower in feeding value than in the grow-
ing stage. On the other hand, seed is essential for establishing and
renovating pastures. Presently there is no substitute for seed with
certain crops. In an improvement program for grass with certain seed
characters, the problem must be approached cautiously lest a type be
developed which would be less desirable for the purpose for which the
crop is intended. Consideration for forage characteristics prolongs the
program. While progeny tests with annual crops such as cotton, com
or rice require only one season, pasture crops which grow more than
one year require two to three seasons. It is important to know how the
plants perform the second and perhaps the third year after planting.
Performance of grass in the matter of forage production month after
month during the growing season is of exceptional value. It has been
die practice in this program to continue the study with each planting
of Dallis grass progenies for two years. Such practices delay the pro-
gram and it requires longer to obtain the effect of subsequent genera-
tions on the yield of the strains. In spite of this, however, there are
certain advantages to be gained by the perennial habit of growth.
Repeated seed and forage harvests may be m.ade from the same plants
for more than one season and it is possible to determine the effect of
seasonal variations upon the quality of seed produced.
Variation in Seed Quality Affected by Seed Source
and by the Environment in which Grown
At the beginning of the program with Dallis grass seed improve-
ment, preliminary experiments were conducted to obtain information
regarding certain of the factors affecting seed quality. In the spring
of 1942 lots of seed which had been produced bv native grass were
obtained from a number of different sources. Seed was also included
from a shipment of imported seed. It had been suggested by certain
interested individuals that since seed which came from Australia was
of better quality than domestic seed, perhaps there would be an ad-
vantage in the use of such seed for planting where seed was to be
harvested. An entry from imported seed w^as included in the test in
order to obtain this information.
Early in the spring of 1942, the seed from each lot was germinated
in sand flats in the greenhouse. After the seedlings had formed
permanent root systems they were transplanted to six-ounce soda cups
which had been filled with soil. The cups were placed on a greenliouse
bench, watered daily, and allowed to remain until the plants had over-
come the shock of being transplanted and were well rooted, or about
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three weeks. Afterwards they were transplanted to the field in seed
yield trials. These experiments were planted at Baton Rouge on
Olivier silt loam, and at the Northeast Louisiana Experiment Station at
St. Joseph on Sharkey clay loam with the cooperation of Mr. C. B. Had-
don, Superintendent. The plots were one two-hundredth acre in size
and there were four replications. The plants were spaced 21 inches in
the drill on rows 42 inches apart. The tests on the Olivier soil were
fertilized moderately. No fertilizer was used on the river bottom soil at
St. Joseph. The plants were set in the field in late May. One seed har-
vest was made the following September. The plots were harvested by
hand, by clipping the ripe heads from the plants and placing them in
muslin bags where they remained until dry. The seed was threshed
by scrubbing the heads betw^een rubber matting. Samples were taken
for germination after the seed was cleaned of foreign material. Only a
portion of the seed was harvested at St. Joseph and the )delds are not
recorded. Sufficient seed was clipped from the plants for adequate
samples of each entry.
The results of this experiment are given in Table 1. Since it was
only a preliminary trial it was conducted for only one season. Seed
was sent to the Alabama State Seed Laboratory for analysis and germ-
ination. Although the difference between entries for seed yield is not
great, it is sufficient to be considered as real. A more significant feature
of the experiment is the difference for pure seed between seed sources.
The fact that the Australian seed produced poorer quality seed than cer-
tain native lots at Baton Rouge and is no better than the average at St.
TABLE L
Yield and Quality of Seed Produced from Seed Collected
from Different Sources
(Grown at Baton Rouge and St. Joseph—1942)
Yield in
Source Lbs. per Pure Seed Per Cent Germination Per Cent*
Acre
Baton Baton St. Baton St.
Rouge Rouge Joseph Rouge Joseph
Native Seed 122.8 21.7 30.6 61.9 81.7
Native Seed 110.9 25.2 23.4 48.6 81.3
Native Seed 83.5 16.3 19.9 47.5 77.8
Native Seed 80.2 17.3 24.8 47.5 86.2
Native Seed 73.1 16.9 27.6 61.9 81.0
Native Seed 70.9 17.4 25.1 55.0 86.0
Imported Seed 69.4 10.4 24.4 64.9 66 8
81.3Native Seed 83.5 17.4 26.4 54.8
Average 86.9 17.8 25.2 55.3 80.3
* With germination tests only the pure seed are used. The fact that a portion of Dallis
seed is classed as inert is due to the inability of that portion to germinate in any
environment.
Joseph, should discourage any anticipated practice of using imported
seed instead of domestic seed for planting fields where seed production
6
is intended. Except for environmental influence, there is no explanation
for the occurrence of the difference in the pure seed content and germi-
nation between seed produced in the two locations. The fact that seed
produced at St. Joseph contained on the average 7.4 per cent more pure
seed, and that 25 per cent more of these germinated, than seed produced
trom identical plants at Baton Rouge warrants further study. The results
from additional work with this subject are discussed in a later section.
Breeding for Seed Improvement
Along with the preliminary tests with Dallis grass seed sources, ex-
periments were begun to determine the extent to which the seed pro-
duction potential of the species might be improved by certain plantbreedmg methods. About 1,000 individual plant selections were made
from a space-planted nursery grown from native seed procured in four
different fields.
Seed of the selected plants was planted in progeny yield trials.
The best progenies from these were carried forward into new-strains
tests From the selected individual plants, 48 were planted for evalua-
tion durmg the first season. These were selected from a planting made
with four seed sources designated as lots A, B, C, and D. There were
about 250 plants selected from each source of seed.
STRAIN B230 — Among the progenies selected for further test-
mg was plant selection number 230 from seed source B. The strain
resulting from this progeny was included in the new strains through-
out the testing period from 1943 to 1948. The performance of this
strain has been outstanding for forage production and better qualitv
seed. A record of its performance is given in Tables 4, 5, 6, 7 and 8.
The source of seed from which the original selections were made was
a field of native grass in Avoyelles Parish, near Simmesport, Louisiana.
This strain has no characteristic markings which would help to
distinguish it from other native grass. It has excelled in forage pro-
duction, which may be seen in Table 4. For seed production it is not
exceptional in quantity, but for quality of seed the performance is above
the average of the other selected strains. For seed quality as measured
by the per cent pure seed, Strain B230 exceeds the average for the
group by 27 per cent. The increase in pure seed content is at the ex-
pense of ergot infection. It has had 33 per cent less ergot infected seed
than the average. It has more empty florets than the average, as shown
in Table 7. These tests were conducted at Baton Rouge.
In the spring of 1943, the breeding program was expanded. Ten
different lots of seed were collected from as manv sources. Seedlings
which were started in the greenhouse in February from each of the
ten seed sources were transplanted to the field in May. They were
space-planted in checks 42 inches apart so that the growth tendency
of each individual plant might be observed. In September, 1943, seed
of more than 3,000 plants was harvested and placed in separate bags
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for laboratory studies. From these, about 150 were selected to be
planted in the breeding nursery in 1944. Finally, 144 selections were
planted in a progeny nursery test in May, 1944. The method used in
planting was very similar to that of earlier experiments. The progeny
rows or plots had been arranged in an experimental design known as
the triple lattice, using three replications.
The land on which the test was planted was Olivier silt loam. It
had not been previously cultivated for a number of years. Adequate
fertilizer was used to promote normal growth of the plants, and the
land was cultivated sufficiently to keep weeds in check. Excellent
growth was obtained from the grass planted on this soil and a very
good crop was harvested in early August. The seed was threshed on
a small nursery thresher, cleaned of foreign material, and weighed.
Afterwards, the seed was sampled for analysis. Analysis with Dallis
grass seed consists of separating the seed into its various components
and determining the percentage of each by weight. With certain ex-
ceptions the analyses were conducted in accordance with the standards
Fig. 2.—^Dallis grass nursery showing progeny tests the second year. Photographed in April.
Forage development observations were made on space-planted progenies at intervals during the
growing season. Seed was harvested as a crop matured.
furnished by the American Association of Seed Analysts. The exceptions
were: the inert fraction was separated into empty florets and diseased
florets and the pure seed was not germinated. Germination was not
done because adequate facilities were not available at the time. The
samples were taken from the total production since none of the seed was
9
removed in the cleaning process. Only straw, dust, and other grass
seeds were separated prior to sampling.
1
*
-^^4^^%"*'^—^^^^
Fig. 3.—Space-planted progeny nursery at seed harvest time.
The following October a second seed harvest was made from the
progeny test. The procedures for harvesting, processing, and analyzing
were the same as for the preceding seed crops. The fall crop was some-
what lower in yield than the summer crop, as shown in Table 2. The
seed of progenies was of better quality on the average than for the
previous August.
The progeny test was continued during the season of 1945. Active
growth began about April 1, and soon afterwards the middles were cul-
tivated and the grass fertilized with 400 pounds of 4-12-8 fertilizer per
acre. The first seed crop was ready for harvesting June 15. The proce-
dures for harvesting, processing, and analyzing the seed were the same
as for the harvests made in 1944. A second harvest was made in August
but excessive rains in September prevented the seed harvest expected
in October.
The results of the progeny tests conducted during the two years
are summarized in Tables 2 and 3. With as many as 144 entries it was
thought best to present these results in a form condensed as much as
possible, and for that reason the frequency table has been used. Obvi-
ously this method of presentation is intended principally for refer-
ence for those interested in the more technical phase of the work.
The original plants were selected on the basis of vegetative vigor.
Seed weights were considered only after they were taken in the labora-
tory. The wide range in variability for seed weight provided an inter-
esting phase for study. The range in seed yield in the parent plants
10
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was from about five grams to seventy grams, or from about 1/100 to
1/7 of a pound. Ordinarily only the higher yielding plants would be
taken, but within a species in which little work has been reported re-
garding the breeding behavior, it was considered worthwhile to include
a wide range in seed yield. The seed was not analyzed until the follow-
ing season; as a result no selection for seed quality was possible.
The results from the analysis of the seed samples are given in
Table 3. A fairly wide range in pure seed was present within the par-
ent plants in spite of the fact that this characteristic was not under
consideration at the time. Incidentally, the parent-progeny trend of
relationship for this character is very good (r=.74). This is evidence
that seed quality may be improved materially by the simplest method
of breeding, that is by selecting plants with the best seed. Variation
in pure seed content has appeared in the material in spite of high in-
cidence of ergot infection during certain seasons. In seasons of heavy
disease infection of the florets the percentage of florets escaping,
even among the most fertile progeny, was considerably lower than
during Hghter epidemics. This is further exemplified in the new-strains
tests.
The separation of the inert matter into empty florets and diseased
florets was done on the basis of appearance. While little difficulty was
encountered in separating the ergot sclerotia from empty florets, there
was a class of apparently disease infected empty florets which were
not so easy to distinguish from empty florets. Generally, if the dis-
coloration appeared inside the florets they were classed as diseased;
if on the outside, they were classed as empty.
Evaluation of New Strains for Seed and Forage
From the experiments which were conducted to determine the
relative value of the selected plants for seed and forage improvement,
13 were carried forward to the new-strains test. The experiment was
planned to compare these strains for seed quality, seed yield, and for-
Fig. 4.—New strains t(-sts, 1947. Forage harvests were made from the broadcast nlots (left)
while seed production was studied on the row plots (right). There were 64 pairs of such
plots in the test.
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age production. Three strains which originated in the progeny test in
1942 were included for comparison. The experimental design used
was such that each of these characteristics of the strains could be com-
pared adequately. There were four replications.
The plots from which the seed was to be harvested were planted
in drills, 42 inches apart. The seeding rate was 5 pounds per acre.
Adjacent to the row plots, seed of the same strain was sown broadcast
at the rate of 25 pounds per acre. The test was located on Olivier silt
loam. The land had not been cultivated for some time previously and
likely had not been fertilized before. It had grown up in broom sedge,
blackberry vines, and large weeds and obviously was low in natural
fertility. To help correct this condition an application of 400 pounds of
4-12-8 fertilizer per acre was made before planting. The land was
prepared well by disking, followed by breaking with mouldboard
plows, also followed by disking and harrowing. The fertilizer was ap-
Hed just before planting and worked into the soil to a depth of three
to four inches. The seed was sown May 3, 1946, on the surface of the
mulched soil and covered by rolling with a cultipacker.
The grass was up to a stand within two weeks. Weeds were kept
down on the broadcast plots by mowing as often as necessary until the
grass had become estabhshed. Forage production was measured by
mowing to simulate grazing. Seed harvests were made in August and
October in 1946; June, August, and October in 1947; and June and
August in 1948. The forage was clipped each month from April through
September each year during the test.
Seed was harvested by clipping the seed heads with grass shears
and curing the heads in muslin bags suspended in the greenhouse dur-
ing the summer months. They were threshed on a nursery thresher and
cleaned. Afterwards they were sampled and analyzed for pure seed,
empty florets, and diseased florets.
Forage yields are given in Table 4. The yields are expressed in
pounds of green weight per acre. Monthly production is the average
for three seasons. Strains are arranged in order of the total forage pro-
duction for the year. The total yield is also the average for three years.
Forage production studies show that even among groups of select-
ed strains, there are considerable differences in productive capacity.
The total annual production between the high and low entry as an
average for three years ranged from 18,350 to 25,490 pounds per acre,
a difference of 7,140 pounds. The significance of this is probably some-
what obscure, but it is intended to show to some extent, the possibilities
of improving pasture grasses by breeding methods. This of course is
only one instance. There are other examples of improvement of pas-
ture grass in the South. An outstanding example is with Bermuda
grass. This forage test illustrates that such improvement may also be
accomplished vdth Dallis grass and incidentally a number of other
species of pasture plants.
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The fertilizer treatment of this test during the years 1947 and
1948 was 400 pounds of 4-12-8 applied in April and 200 pounds of
nitrate of soda per acre applied July 1. Nitrogen fertilizer appHed in
summer as a top-dressing was effective in stimulating growth during
TABLE 4. Forage Production of New Strains of Dallis Grass m Pounds of
Green Weight per Acre, Average for 1946, 1947, and 1948
strain
47
413
B230
m
419
4144
B247
4130
483
A182
4132
481
415
4123
4134
4131
Average
April
2,711
2,458
2,422
2,750
2,361
2,29'0l
2,370
2,342
2,039
2,181
1,774
1,780
1,932
1,824
i,ai7
1,858
2,182
May June
4,632
4,236
4,360
3,397
3,704
3,647
3,477
3,726.
3,534
3,432
3,262
3,386
3,3175
2,956/
2,673
3,205
3,563
5,459
5il73
4688
4,576
4,020
4,258
3,975
4,640
4,1901
3,977
4,346
3,805
3,769
3,896
3,918
3,964
4,291
July
4,555.
4,379
4,438
4,465
4,244
3,700
3,574
3,741
3,955
4,17a
4,081
4,126
3,894
3,848
3,918
3,344
4,025
August
4,577
4,153
3,967
4,696
3,816
3,935
3,829
3,425
3,616
»,60(>
3,523
3,437
3,433i
3,584
3,542
3,112
3,766
Sept.
3,556
3,589
3,707
3,600
3,829
3,714
3,620
3,562
3,403
3,353
3,161
3,444
3,112
3,111
3,273
2,867
3,429
Total
25,490
23,988
23,583
23,484
21,974
21,553
20,845
21,436
20,737
20,671
20,097
19,978
19,515
19,219'
19,141
18,350
21,256
July and August. Its effect could be seen even through September.
The response was somewhat more pronounced in certain strains than
in others. The distribution of forage production of this grass is very
good from April throughout the remainder of the year. No harvests
were made after October, although the grass continued to grow until
freezing weather set in.
Problems in seed production are the major factors in this research,
but since the grass is to be used for forage it was believed important
to present the forage production first. Seed harvests were made each
year, and the data resulting from seed studies are presented in Tables
5, 6, 7, and 8. Seed production for each harvest, and the total for the
year, are given in Table 5. Tables 6, 7, and 8 show the performance
of the 16 strains for seed quaHty. Seed production for most months
for the duration of this test was not exceptional, although the total seed
produced each year was considerably above the better yields obtained
within the state. Attention is here called to strains number B230 and
430. These strains are not outstanding for seed production, but their
record for persistent production of better quality seed is exceptional
for domestic seed.
Pure Seed Fractions Fluctuate with Strains,
Seasons, and Years
The content of pure seed contained in harvests from 16 strains
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u ^Tn"f I ^' ^^g^^^^^g ^ith the parent plant harvested in Octo-ber, 1943 the pure seed content of the 16 strains is given for each seed
harvest through 1948. For the years 1944 and 1945 the seed was har-
vested from the same plants in the progeny nursery. In 1946, 1947, and
1948 seed was produced on plots seeded as the new-strains test. Two
seed harvests were made each year except in 1947, when it was possible
to make three. Only two were possible during 1944 and 1946 because
the tests were planted in May of those years^. In 1945 and 1948 the
weather conditions prevented harvesting in October.
From the results recorded in Table 6, it is evident that certain of
the strams are capable of producing better qualitv seed than others
Attention is again directed to strains B280 and 430. Seed qualitv of
these better strains is influenced considerablv bv the seasons during
which the seed developed. With strain 430, for the t^velve harvests
35.8 per cent of the seed harvested from the plants was classed as
viable. This is an increase of 32 per cent above the average of all
strains during the five-year testing period. Strain 430 was followed
closely by strain B230 with an increase of 27 per cent. Seasonal effect
upon the seed of even these strains is somewhat pronounced. The rancre
m purity of strain 430 extends from 24.3 per cent in August 1948 to
46.5 per cent in August, 1945. The effect of seasons on seed quahtv in
certain other strains is greater. With strain 4132, for example, the rancre
extends from 15.8 per cent in June, 1948, to 52.5 per cent in August,
In addition to the pure seed poi tion of Dallis grass seed there is
the inert fraction. This is also referred to as the inert seed content. It
is simply "dead weight" to be exact, although much of it looks exacth"
like seed to the casual observer. In the analvsis reported here the inert
traction is separated into empty florets and diseased florets. Tables
7 and 8 show the per cent by weight of emptv florets and diseased florets
contained in seed samples for each strain during the period tested
The portion of empty florets for each harxest of the new strain is
given m Table 7. Empty florets are so called for ob^•ious reasons In
the absence of ergot they alone would compose the inert fraction of
Dalhs grass seed. Empty florets look exactU- like seed from outNvard
appearances. However, upon examination they are found to collapse
when pressure is apphed, as contrasted with the flintx' textme of pure
seed and the spongy appearance of the diseased floret. In o-eneral
however, those florets which did not have the fungal discoloration inside
the "glumes" were classed as empty.
In Table 7, it may be seen that the content of empt\- florets fluct-
uates from season to season almost parallel with pure seed. \ stiidv
of Tables 6, 7, and 8 will reveal that both the empty florets and pure
seed fractions vary inversely with the diseased or ergot\- content For
example, in August, 1944, pure seed content for all entries avenwd
18.6 per cent and empty florets 16.1 per cent, ^^hile the diseased seed
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amounted to 65.0 per cent. On the other hand, in October, 1946, the
pure seed content for the group averaged 27.5 per cent, empty florets
56.0 per cent, and diseased florets only 16.5 per cent. It is of interest
to point to still another season. The seed harvested in August, 1945, was
different from each of the above seasons. The pure seed content of the
16 strains averaged 44.8 per cent, empty florets only 27.1 per cent, and
diseased florets 28.1 per cent. Seasonal fluctuation for seed quality is
a factor in Dallis grass. At present there is insufflcient information at
hand to attempt an explanation for this. It is due obviously to weather
conditions, since these seeds were produced on the same land and on the
same plants with about identical treatments insofar as weather conditions
would permit.
STRAIN 430 — The origin of strain B2.30 was discussed in an
earlier section. Its merits are rivaled somewhat closely by those of
strain 430. The similarity of these tw^o strains is probably more striking
than the differences, judging only from the results gi\en in the tables.
Strain 430 has shown to be more producti\c in total \ ield of seed and is
hardly as resistant to ergot as B230. On the other hand, 430 has pro-
duced on the average more pure live seed. B230 has had more emptv
florets in the seed. Strain B230 begins growtli earlicM- in the spring and
appears to be more resistant to foliage diseas(\s in the fall tlian 430.
Strain 430 originated from a singl(> j^ilaiit selection made in 1943
and was flrst tested in progeny trials during 1944. Tlie source of the
material from which it came was a field of nati\e Dallis grass near
Hamburg, Louisiana, in Avoyelles Parish. This strain has exceeded bv
32 per cent the average pure seed content of the strains included.
Ergot infected florets amounted to 28 per cent less than the a\ erage. For
the duration of the test it has been consistentK' a])0\ e the a\^erage for
seed quality. The seed of this sti-ain is being increased and it is to be
released to farmers for seed production purposes in 1951.
Seed Quality of Strains Grown in Different
Sections of the State
The fact that quality in Dallis giass seed is affected hv the area of
the state in which the seed is produced was e\ ident from the prelim-
inary experiments conducted in 1942 (Table 11 Experiments were plan-
ned for further study of this relationship during the x ear 1943. Nine
strains isolated in the progeny test at Baton Rouge were planted at
Baton Rouge on Olivier silt loam, at Hamburg on Miller clay loam, on
alluvial soil in the Red Ri\'er bottom, and at Calhoun on Ruston fine
sandy loam. The experiment at Calhoun was conducted on the Nortli
Louisiana Branch Experiment Station fann, in cooperation with Dawson
M. Johns, tiien superintendent. The one at Hamburg was in coopera-
tion with W. T. Nolin. It is in this ai-ea that a large portion of the
Dallis grass seed is produced commerciallv.
The procedure used for planting these tests was the same as that
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used in others mentioned previously. The plants were planted in
check rows in the field and the land cultivated. Seed was harvested
in 1943, 1944, and 1945 where conditions permitted. Two harvests were
made at all locations in 1943. In 1944 three were made at Hamburg
and Calhoun and two at Baton Rouge. Three were made at Baton Rouge
and Calhoun in 1945, but the test was not harvested in 1945 at Ham-
burg because volunteer seedlings of the year before obscured the
original plants.
Seed was harvested by hand and brought to Baton Rouge for
threshing, cleaning and analysis. The results of the analysis are given
in Figures 5, 6, and 7. The results as illustrated consist of the averages
for the nine strains at each location. Strain differences were evi-
dence but they could not be shown in these diagrams. The results are
in line with the experiments with the new-strains test shown above.
Seasonal fluctuations at each location exerted a decided influence on
the quality of seed produced. At Baton Rouge during the period of the
test, the differences in seed quality for spring, summer, and fall har-
vest were less marked than at Hamburg or Calhoun. At Hamburg in
1943, the August harvest consisted of only 15.5 per cent pure seed, while
in October of the same year 37.0 per cent of the total weight of the seed
harvest was classed as viable. For 1944, June and October seed were
both of better quality than those produced in August.
The results from the tests at Calhoun were somewhat more eiTatic
than at either Hamburg or Baton Rouge. Seed harvested in August,
1943, had only 6 per cent of the total weight classed as viable. In Octo-
ber the same year about 9 per cent were pure seed. The differences
between the inert fractions were most striking. In August, by far the
larger portion, or about 75 per cent, of the inert weight was composed
of empty florets. In October only 33.0 per cent of the inert weight
was classed as empty florets but 59.0 per cent was infected by ergot.
Throughout the seasons of 1944 and 1945 seed quality at Calhoun was
considered as normal compared to other sections of the state, with June
and October seed superior to August seed. August seed contained
more diseased florets than that of either June or October. In each
seed harvest reported, the samples analyzed represent the totals of
seed produced. Only the foreign material was removed during the
cleaning process.
Along with the results of the seed analyses the rainfall for the
growing season is reported. The total rainfall during the growing
season falls short of explaining the differences present. It has been
observed, on the other hand, that favorable growing weather during
the formative period does promote the production of better seed. At
Calhoun during 1943 a deficiency of rainfall existed during the period
from June through August. The rainfall in September was too late
to affect the seed for October. It did appear to promote the develop-
ment of ergot. On the other hand, at Hamburg in 1943 no measurable
22
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precipitation was evident in the field where the test was planted from
the time the plants were transplanted until the seed was harvested.
Here the quality of seed was low. But the inert portion of the seed
consisted of a large part of diseased florets.
Seed Formation in the Absence of Ergot
In view of the results obtained with seed formed under natural
conditions, it would appear justifiable to list ergot as the principal haz-
ard to the formation of seed in Dallis grass. In order to obtain furdier
information regarding seed formation in Dallis grass, an experiment
I
Fig. 8—Dallis grass seed heads showing different degrees of disease infection. Left to right:
light, medium and severe infection. The seeds shown below illustrate the portion of empty
florets, pure seed and diseased florets in each head. Photographed by E. C. Tims.
was planned where seed would be produced in the absence of ergot.
Attempts have been made to protect plants from the disease in the
field but without success. Conditions which kept the disease away
usually prohibited normal development of the seed. During the fall
of 1949 an experiment was undertaken to produce Dallis grass seed in
the greenhouse. Soil was placed in the bed in November and plants
from 11 different lines were transplanted thereto. After the plants had
begun to develop vegetative growth the light period was extended by
the use of fluorescent Hghts. Two 40-watt fluorescent tubes were sus-
pended over the bed and allowed to remain lighted for a period of
over 12 hours. They were turned on daily at 8 a.m. and turned off at
26
9 p.m. Normal heads had formed by February 1 and the seed were
mature by March 1.
Seed heads were cut from the plants March 1, April 15, and [uly 1.
Heads were packeted in separate envelopes and later the filled and
empty florets were separated from each head and counted. The results
of the counts are given in Table 9.
TABLE 9. Seed Formation on Different Lines of Dallis Grass
Grown in Greenhouse Free of Ergot
(Per Cent by Count)
Line Number
DA.E 1 2 3 4 5 6 7 8 9 10 11 Average
March 1st 7.7 2.3 14.2 4.7' 12.5 2.3 8.5 12.6 12.8 16.7 5.9 9.1
April 15 th 15.6 2.3 18.5 8.3 17.1 8.2 24.2 26..Ct 19.6 9.9 13.9 14.9
July list 6.4 .5 8.1 4.2 9'.0 11.5 11.4 12./ 5.7 4.5 9.1 7.6
Average 9.9 1.7 13.6 5.7 12.9 7.3 14.7 17.1 12.7 10.4 9.6 10.5
It is evident from the results that factors other than disease may act
in lowering the number of seed set. The fact that more seed were set
for April 15 harvest than for either March or July is also significant. It
would appear that the more favorable conditions for plant growth
inside the greenhouse in March and April likewise affected the number
of seed set during that time. Seed harvested March 1 formed during
the months of January and February. The lower per cent of seed form-
ed for July 1 and March 1 is apt to be due to less favorable conditions
for growth during the seed forming period. The greenhouse apparently
was not regulated properly for the formation of seed after the grass
headed.
It is apparent from this experiment that a difference exists among
the lines for the production of viable seed. Lines 2, 4, and 6 were
included in the test for the reason that they were below the average in
pure seed formation in the field in previous years. The differences be-
tween these lines and line 8, for example, may be obsei-ved in the table.
Doubtless much of this variation can be attiibuted to an inherent
tendency in the lines included. Line 2 set seed in only 1.7 per cent of
die florets while line 8 filled 17.1 per cent of the florets in the same en-
vironment, as the average for three harvests shows. Ergot had no effect
on the amount of seed set since the disease did not appear inside the
greenhouse at any time during this experiment.
SECTION n
Seed Production with Dallis Grass
Experiments with DaHis grass breeding have provided certain in-
formation which should be helpful to farmers who wish to produce
seed of Dallis grass as a part of the fami business. The value of such
data as applied to seed production on large flelds is of course limited.
By far the larger part of the information has been collected from small
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plots. During the past four or five years seed increase blocks of from
two to six acres in size have been grown on the Experiment Station
farm at Baton Rouge. These blocks have been tended for seed pro-
duction only, and a certain amount of experience gained might not be
entirely usable in North Louisiana or other sections of the South.
Imports from Australia have been, and still are, the principal source
of high quality planting seed for pastures of the South. Table 10 gives
the total quantity of seed imported by years, since 1921.
TABLE 10. Imports of Dallis Grass Seed for the Years Beginning
July 1, 1921-194r
Year Pounds Year Pounds Year Pounds
1941 729,200
1942 258,800
1943 653,500
1944 566,100
1945 249,100
1946 575,400
1947 „ 1,185,200
1948 1,701,100
1949 997,600
1921
1922
1923
1924
1925
1926
1927
192«
1929
1930
11,600
9,500
6,300
29,400
1,000
1,000
15,600
12,400
26,000
37,500
1931 19,400
1932 18,200
1933 6,300
1934 42,300
1935 28,500
1936 71,500
1937 108,100
1938 144,300
1939 106,400
1940 313,400
*These data were supplied by Dr. G. C. Edler, In Charge of Seed Section, Division of
Field Crop Statistics, Bureau of Agricultural Economics, U.S.D.A. They were furnished
to him by the Grain Branch of the Production and Marketing Administration, U.S.D.A.
Seed produced in the United States prior to about 1934 was negligible
insofar as the records show. Since then the supply of domestic seed
has increased somewhat, but still the supplies used for planting amount
to only a fractional part of the quantity imported. As mentioned be-
fore, the quality of domestic seed has been very low. The content of
viable seed has on occasions been so low that commercial seedsmen were
reluctant to handle domestic seed at any price.
Planting Grass for Seed Production
Dallis grass, for seed production, should be considered as a crop
and plans should be made in the beginning to handle it as such. Dallis
grass grows well on a wide range of soil types in Louisiana if fertilizers
are provided to amend any soil deficiencies present. It is thought,
however, that the heavier soil types are best for the production of
quality seed. Dallis grass has been found to give good response to
fertihzer whenever the soils are found deficient. Fertihzer recommen-
dations for various soil types may be obtained by consulting the Parish
Agricultural Agent.
For the production of Dallis grass seed it is necessary to have
available adequate facilities for harvesting and curing the seed. When
the seed is ready for harvesting it is well not to delay the operation.
Adverse weather conditions may set in and cause much damage to the
crop. The purchase of cleaning machinery may be advisable if the
quantity of seed produced justifies it; otherwise, the grower should
contact the nearest commercial seed cleaning plant.
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Planting the Seed
For best results in establishing a stand of Dallis grass for seed pro-
duction, experiments have demonstrated that the grass should be plant-
ed in drills of standard width rows. Forty to forty-two inch rows have
been found to work well with the planting of increase fields at Baton
Rouge. Grass seed may be planted with any good corn or cotton planter
if the bottom of the planter box is tight enough to prevent the loss of
seed around the plates. Plates may be either those used in duplex
hoppers for corn and beans or a small-seeded soybean plate used in the
ordinary corn or cottonseed hopper. With either type, the rate of seed-
ing need not be over five pounds per acre.
_lig. ) A reasonable explanation for high seed production with Dallis grass planted in rows
Ihe single plant illustrated was planted in May, photographed the followincr A^u^ust The
grass was fertilized and cultivated to keep the weeds down.
*
The land should be well prepared bv breaking, disking, and har-
rowing. These operations are essential for preparing the land in ^uch
a manner that the soil surface is free of dips. If the land is subject co
erosion to the extent that terracing is required, of course tlie rows
should be contoured. On such land it may be desirable to plant on low
beds to prevent erosion as much as possible. It is also essential that the
seedbed be firm before planting, whether the seed is planted on beds
or on the level. Freshly plowed land that is fairly well pulverized may
be adequately finned by running the cultipacker over it.
Planting should be done as early in the spring as practical after tiie
dnnger of frost has past. If it is practical, the seed should be planted on
29
the level with no beds. On land where beds may be necessary to pre-
vent excessive erosion they should be no higher than is required for that
purpose. The seed may be planted with the planter with the depth of
covering set as shallow as possible so that the seed are covered. In no
case should seed be covered more than one-half inch. Early planting
is best for the prevention of serious weed problems. It is well known
that weed and crab grass seed are always present, especially in soil
which has been planted to row crops for a few years. Early planting of
Dallis grass will aid in getting the seedlings off ahead of such weeds.
Because of the weed problem it is best not to apply fertilizer high in
nitrogen before planting. As soon as the plants are up enough to be
seen plainlv by the tractor driver, the field should be cultivated to pre-
vent growth in the middles. Weed growth may be kept down in the drills
by mowing, and mowing should be repeated as often as the weeds
reach sufficient height to be clipped by a mower.
When the grass has become established, an application of 30 to 45
pounds of nitrogen per acre will pay off in increased yields of better
quality seed. It is best to continue to cultivate the middles lightly until
the grass begins heading. This will keep the weeds down until the grass
becomes sufficiently large to compete. Unless cultivation is anticipated,
row planting may not be practical. The space between rows may not
be filled in by volunteer seedlings nearly as well if sod forms in the
middles. Cultivation provides a well-prepared seedbed for the seed
which shatter from the rows. If the ground has become packed by rain,
a Hght cultivation in the middles after the first seed harvest will help
to give the shattered seed a better chance of germinating. This is the
source of young plants which are to fill in the middles by the end of
the first season.
After the first seed crop is harvested, a second top-dressing with
nitrogen fertihzer will give considerable increase in production of
the succeeding seed crop. The fall crop is often of higher quality than
the summer crop because of less infection by ergot. Any practice which
will tend to give better yields of the late crop will help to improve
average quality of the seed. Care should be exercised to avoid using
for seed production land which may contain excessive quantities of nox-
ious weeds. In Louisiana, Johnson grass and certain species of dock
(Rumex spp.) are two classes of weeds which are most troublesome.
The usual method of planting Dallis grass is, of course, broadcast.
In 1946 experiments were set up to compare seed production from the
usual method of seeding with that of planting in drills 42 inches apart.
The seeding rates were: broadcast, 25 pounds per acre; drills, 5 pounds
per acre. Fertilizer was applied at the same rate but it was applied
broadcast and worked into the soil on the plots seeded broadcast and in
bands by the drill on row plots.
Results in Table 11 indicate a 25 per cent increase in seed pro-
duction for row plots from the August harvest, and for October the
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yield from rows was double that from broadcast plots. The increase in
seed production from row plantings over broadcast is in line with
experiments with other grass species. A number of workers from other
TABLE 11. Seed Production with Dallis Grass, Broadcast Seeding
vs. Row Planting, 1946
(Pounds Per Acre)
Date
Harvested Bow Plots Broadcast Difference
August 204.2 156.7 49.5
October 96.9 41.7 55.2
States report similar results with other grasses. Row planting is rec-
ommended with Dallis grass as a method for establishing seed fields. It
is more desirable when using seed of new strains, because the seed may
be planted over a greater acreage, which obviously will give more rapid
increase in seed.
The length of time in which a field may be maintained in profitable
seed production has not been determined. It is thought, however, that
probably the land should be broken at least every three years. Dallis
grass sods have been thoroughly broken and disked after the grass has
become well established without destroying the stand. Lime and phos-
phate fertilizer were appHed on the grass sod in October at the time
of the breaking and disking. The grass came back the following spring
and produced a good crop of seed by June 15.
Harvesting Seed
An effort has been made to obtain definite information regarding
the methods used in growing, harvesting and processing seed in Aus-
traha. Up to now only one report has been received. A brief report of
the methods used in harvesting and cleaning the seed was supplied
in the form of a printed circular from W. Secombe, CofFs Harbour,
New South Wales, Austi'aha.' The methods were described by a news
reporter in the Pastorialist Review. Essentially, they were as follows:
"Each worker is provided with a dish, which he places on
the ground in front of him; seizing an arm full of grass he bends
it over the dish; and after a couple of shakes passes his hands
hghtly over the seed, dislodging the ripe seed and leaving the
unripe on the stalk. An apron in front of him prevents any
seed from falling on the ground. He works his way in this
fashion across the field, pushing the dish with his feet. A good
picker can gather up to 100 pounds a day in this manner, and
there is always a keen rivalry amongst the men as to who wiU
have the biggest talley at the end of the day. .
^ Submitted by G. C. Ed'er, In Charge of Seed Section, Div. Field Crops Statistics.
Bureau of Agricultural Economics, U.S.D.A.
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"After inspecting various fields we paid a visit to the
drying ground and barn. Here we found a large enclosure
surrounded with wire netting and spread with hessian on which
seed is spread to dry. After being thoroughly dried, it is
taken to the barn and sifted, all stalks, husks, etc. being remov-
ed It is then packed in corn sacks, branded and weighed. .
This was dated 1937. Although this method of harvesting grass seed
seems rather laborous, there are certain phases which might be consid-
ered as worthy of adoption with seed production in Louisiana. Experi-
ments show that Dallis grass seed heads (Table 9) often contain a large
percentage of light seed or empty florets. Obviously an increase in
light chaffy material will decrease the percentage of pure seed. Ma-
tured seed are not difficult to thresh and remove from the heads. Empty
florets often tend to remain attached to the seed heads, especially
those on immature heads. There mav be a tendency with those in-
experienced with grass seed harvesting to set the threshing machine
so as to expel the straw clean of seed, especially free of unthreshed
heads. Most combines may be adjusted in such manner that only the
mature seed will be threshed, permitting many of the green heads to
pass through intact. Better seed samples will result if the immature
heads are left on the ground in the field. Also the air blast may be
Fig. 10.—Harvesting seed ot new stranis ot grass Sepu nib,. i 1, This was the third
crop harvested from this block during the season.
adjusted so as to remove a portion of the light, empty florets without
losing many filled seed. This is possible because the weight of filled
seed individually is roughly twice that of the empty floret. All of the
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light material will not be removed from the seed during the harvesting
proeess but much of it may be. It is no cause ior alarm if a portion of
the light(;r matc^rial (empty florets) is fanned out. Only experience can
enable an operator to give the harvesting macliinc tlie proper adjust-
ment. It is well to catch samples of the material as it is blown over
the screens and examine the content. Filled seed are easily detected
by pressing the individual florets. Seed are usnall\ flinty and will
not collapse when pressed with a pointed object such as a lead pencil.
Dallis grass seed has been successfully har\-ested by two methods:
(1) threshed directly from standing grass and (2) from (^rass nH)wcd and
allowed to dry on the ground in the .swath. There are ad\anta^es and
disadvantages with both methods. Seed c(Hiibined directly from stand-
ing grass is desirable from tlie standpoint of ^a\in'.^^ the seed, for the
reason that it saves time. A field of mass nia\ be combined in about
the same period of time recpiircd to mow it. Tliis time clement is olten
important where summer showers interlere with opeicitions. Often
es]:)ecially in south Louisiana, the oeciiirenee of showers duriu'^ the
harvesting period is a sei-i( us ha/aid (o ( m in'^ lora'ie of an\ sort.
Heavy show(M-s on grass seed in the swath ma\ cause a large portion
of the purc^ scH-d to shatter, result iii<i in serious losses. On the other
hand, svvd dricxl in the swath max he stored immcdiatelv after har-
vesting without clanger ol heating.
Fig. 11.—Fall sc'ctl crops ol Dallis grass seed w hile oiien noi a.s iiea\\ as ^Uinlllcr ciops may
have a high percentage ot pure seed. This crop was harvested November 15. 19-19. After
cleaning, the seed tested around SD pcv cent pure sceil.
Seed combined from standing grass will contain from 20 to 40 per
oo
cent moisture. Consequently, caution must be exercised to prevent
spoiling through heating. Such seed may over-heat if kept in bulk for
as long as 30 minutes; in some instances in less time. To prevent
heating it is necessary to spread the seed on a floor or tarpaulin at a
depth of not more than four or five inches. Seed should be stirred thor-
Fig. 12.—Dallis grass responds to fertilizer. No. 3—Ruston Fine sandy loam; no fertilizer.
No. 6—Same soil, 400 pounds 4-12-8 fertilizer applied at planting, April 15. Photographed
June 25.
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oughly every two or three hours during the first day and three or four
times a day thereafter. Depending on the weather, the seed should be
ready to sack in from three to five days. Naturally the drying process
is slower during periods of high humidity than when the air is dry.
Artificial drying will be of value in processing seed that was har-
vested by combining standing grass. Driers are being used successfully
with seed of other crops, and Dallis grass seed should not be difficult
to dry. The seeds are small and the harvested material gives up the mois-
ture readily when subjected to blasts of heated air. Preliminary experi-
ments conducted in the laboratory in 1943 showed that the seed were
not injured when subjected to temperatures as high as 135 degrees
Fahrenheit for several hours. The use of artificial driers appears io be
one way to help in improving the quality of Dallis grass seed. It should
be kept in mind that a seed drier can only preserve the quality present.
It will add nothing to the seed except dryness. If artificial driers are
used, extra floor space should be provided for spreading the seed
directly from the harvesting field. The period during the time the seed
remain in bulk just after harvesting directly from the stands is critical.
Seed should be placed immediately in the drier or spread to dry very
soon. At Baton Rouge the moisture content of seed at harvest time is
usually higher in the summer. This is apparently due to the excess
honeydew which is usually more prevalent during July and August.
Honeydew is exudate from developing ergot.
Grass cured in the swath does net present the problem of heating
and spoiling after it is threshed. As mentioned before, however, there
is always the possibility of losing the seed due to rain after mowing.
With extended periods of dry weather there may be a temptation to
let the grass remain in the swath several days longer than necessary.
It is important that the seed be threshed as soon as the grass is cured
sufficiently for hay. Extended exposure to dew and sunshine may
cause a loss of the matured seed by shattering. At least much more
of the immature seed tend to be threshed from overcured straw, which
results in seed with a high content of inert material.
Cleaning Seed
After the seed is harvested and cured properly the job of preparing
the best quality seed for the market is onlv half completed. It is very
important that it should be cleaned of all foreign material. Also, as
much of the inert material should be removed as is physically possible.
Through the use of the available cleaning machinerv it is possible to
add considerably to the appearance and value of the seed after it is
harvested and dried. Experience gained by handhng Dallis grass seed
at Baton Rouge suggests that cleaning should not be undertaken too
soon after harvesting. Clean seed may tend to overheat at a lower
moisture content than seed mixed with foreign material. The foreign
material which is left in the seed by the field harvester holds the seed
apart and helps to prevent spoilage. Of course, if seed is dried to a
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safe moisture content for storage, either by letting it dry in the swath
or by artificial drying, it may be cleaned and sacked as soon afterwards
as is convenient. Where drying is not completed as with spreading on
floors or tarpaulins it would be risky to clean seed of all foreign mater-
ial and sack for storage before it has had ample time to dry out as
much as possible.
Seed should not be offered for sale before it is cleaned. For the
farmer with several hundred to a few thousand pounds of seed to clean,
there are commercial cleaning plants within trucking distance of most
anyone in the state. For adequately cleaning Dallis grass seed, two
types of cleaners are considered as essential: first, the indented cylinder
seed separator and second, the cleaners which utilize the screens and
air blast in combination. The first type removes the pieces of straw
and other material larger than the seed, while the screens and air blast
remove small weed seeds, empty chaffy seed, dust and dirt.
How Long will Dallis Grass Seed Retain
Viability in Storage?
The length of time that Dallis grass seed will retain viability in
storage undoubtedly is very important and will depend upon a number
of factors. Among them perhaps the most important are temperature
and humidity of the storage bin or house. Seed was stored in the lab-
oratory in glass enclosed shelves for 6 months, 18 months, 30 months,
and 42 months. Germination tests were made during the winter of
1949. Seed had been packaged in Kraft paper bags in small lots. The
results are as follows:
Storage Period Germination
Per Cent
6 months 70.0
18 months 32.0
30 months
.
6.0
42 months 0.0
The seeds were kept in the germinator 35 days. The temperature
of the germinator was alternating betv/een 20°C for 12 hours and
35°C for 12 hours. The seed were treated with 0.1 per cent solution
of potassium, nitrate at the time they were placed in the germinator.
The substratum used was two layers of filter paper in petri dishes.
From these results it would appear to be unsafe to plant seed more
than two years old. No doubt, however, storage at lower temperatures
would lengthen the life span. Australian seed harvested in January
and February is usually as much as 12 months in storage before being
planted in the United States.
Frequency of Harvesting Seed
If a field is utilized entirely for seed production, two, three, and
sometimes four seed crops may be harvested during a single growing
season. Repeated harvests as the seed mature throughout the grow-
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Fig. 13.—The viability of Dallis grass seeds deteriorates rapidly after one year in stor-
age. Counts made after one week in germinator. Upper left — Six months m storage; lower
left — Eighteen months in storage; upper right — Thirty months in storage; lower ri^ht
— Forty-two months ia storage. The seed were stored in Kraft paper baQs m the labora-
tory. Photographed by E. C. Tims.
ing season will fully utilize the production potential. As indicated in
the new-strains test, seed may be harvested in June, again about six
weeks later, and a third time within six to eight weeks thereafter.
Such operation will be dependent upon the prevailing weather condi-
tions. There are periods during the growing season when the fields
are too wet for weeks at a time to operate a combine. Naturally such
delays cause losses in seed production. The interval of time between
seed harvests will also be dependent upon the treatment given the
seed field. For example, if the forage is not so thick as to affect the
development of new shoots, and weed growth is not a problem, it should
not be necessary to mow the field after the seed is harvested. In such
fields the succeeding seed harvests may be made after four to five weeks.
If it is necessary to mow the field for weed control, the interval between
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seed harvests may be extended to six or eight weeks. The difference in
interval between harvests is due to the stubble height. When the seed
are combined directly, the straw is clipped above the basal leaves.
From these plants new seed heads arise within a short time. Many
heads in the early phase of development are not cut. In fields which
are closely mowed, the major part of the new growth must arise from
the root stocks. Under the latter treatment the interval between seed
harvests would be increased by two weeks or more.
How to Determine When Seed Fields
are Ready For Hai-vesting
Maturity in Dalhs grass seed can be detected by the color of the
heads and straw. Usually the heads are of a light brown color when
seed is ready for harvest. The straw at such time will be yellowish,
somewhat like small grain. The difference between small grain, such
as oats, and Dallis grass is that oats are uniform in maturity. The
only time during the year in which the seed heads of Dallis grass are
uniform in maturity is late in the fall. At other times during the grow-
ing season it is unlikely that there will be more than 60 to 75 per cent
of the seed heads ripe. During the spring and summer, seed harvests
should be made when 60 to 75 per cent of the heads are ripe. If the
operation is delayed the ripe heads may be lost. The green heads
will not thresh if the combine is properly adjusted. On the other hand,
it is just as important not to harvest when there is too large a portion
of green heads present.
Pastures and Seed Production
A system may be worked out whereby a program of Dallis grass
seed production can be carried on in conjunction with pastures for
grazing. This will involve an extended period of rotation of livestock
in pastures. Since Dallis grass produces seed in central and south
Louisiana from May until October, certain fields of grass might be
utihzed for pasture while others are growing seed. When seed is har-
vested the livestock might be allowed on that field while the other
is producing a crop of seed. Such a program has been in practice on
some farms in Louisiana for a number of years. Mixed clover and
grass might be used for spring pasture. Spring seed fields should have
only grass if a grass seed crop is expected in June. Glover usually pre-
vents proper development of grass until after June 1. Two seed crops
would be possible on the summer pasture, while only a summer seed
crop could be harvested from the field pastured during the spring.
The acreage for such a program would be twice that needed for pasture
alone.
It is impractical both from the standpoint of pasture management
and seed production to graze livestock and harvest seed from one field
during the same period. Cattle should not be allowed in fields used
for seed after the grass is heading. Pastures should not be allowed to
go to seed while being grazed. Ergot poisoning occurs only in pastures
that are allowed to go to seed.
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Seeding Rates and Quality
In seeding Dallis grass the basic principle is very similar to that
with corn. The seeding rate should be such as to provide maximum
forage production. Since the quality of seed is variable, at least in
domestic seed, the problem of adjusting the rate of seeding becomes
more complicated. Quality with Dallis grass seed is measured by
two factors, per cent purity and per cent germination. The product of
the two gives what is known as the pure live seed factor. This factor,
while not entirely representative of the planting \alue, is a workable
estimate of quality. Of course, this factor gives nothing definite on tlie
planting rate except in a general way by comparison.
Table 12 is presented for the purpose of pro\ iding assistance to
those who may wish to determine the planting rate, in pounds per acre,
of the seed at hand. By the use of this information the planting rate
may be adjusted to the number of pounds of seed necessar\ to pnn ide
10 live seed per sc^uare foot when sown ()\er an acre of land. With any
lot of seed, if the purity and germination arc known, the sccnhn'^ rate's
may be easily estimated.
TABLE 12. Hnlc's of Plnntini^ Dallis (ir;iss Seed, in INiim.ls \>vv Acic.
at Varying Porcentai^es of Purity and ( .t rnunation
Per Cent Per Cent (1 cniiiiiation
Purity
25 ;m) ;{5 1 40 45 50 55 65 75" 85
85 9..-? 7..S (5.7 5.S 5.2 4.7 4.2 30 3.1 2.7
10. (> .S..S 5.9 5Ji 4.8 4 1 3.5 3.1
12.2 10.2 .S.7 7.(1 ().H (>.l 47 4.1 3.5
1 l.t 12.0 10.1 0.0 8.0 7.2 •5..') 5 5 4.8 4.2
50' 15.H i:{j2 1 1 .;{ !).!» S.8 7.9 7.2 6 1 5.3 4.7
15 17.(i 1 1.7 12.C. 11.0 9.8 8.8 8.0 68 5.9 5.2
40 li)..S l(i.5 1 1.1 12. I 1 1 .0 9.9 9.0 7C 6.6 5.^
:55 22. (> IN.
9
H).2 1 1.1 12.(5 io.;< 8 7 7.5 6.7
:?0) 2Cv.l 22.0 18.!) 1 (•)..") M.7 i;{.2 12.0 102 8.8 7.8
25 :{i .7 2(;.l 22.(; 10.8 17.0 15.8 14.4 12 3 10.6 9.3
20 ;{|).() ;{;{.o 28. ;{ 21.8 22.0 19.8 18.0 15 2 13.2 11.6
15 52.8 M..0 ;{7.7 ;{;{.o 29.3 20.4 24.0 20.3 17.6 15.5
10 7<>.2 ()().0i :)().() 49ij 44.0 :i9.6 .36.0 30.5 26.4 23.3
'riu' rate;
of arpi
based on tlu> amount rcquiiccf to supply 10 livf seed pt-r s(iuaiv foot
From the table it is possible to use the purit\ per ctMit together
with the germination and determine the amount of seed for seeding an
acre of land. For low quality seed, purit\- 20 per cent and germination
50 per cent, about 20 pounds is needed to plant an acre. With liigher
quality seed, puritv 65 per cent and germination 75 per cent. onl\- four
pounds is required. A question may arise concerning the possibilitv of
seeding only four pounds of Dallis seed to an acre. Considering that
the accepted weight per bushel is 15 pounds, four pounds is o\ er a peck
in volume. It should not be difficult to distribute this amount o\ er
acre even with ordinarv hand machines.
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SUMMARY
1. A program of Dallis grass breeding has resulted in the isolation
of strains which are substantial improvements over native grass for the
production of viable seed. Strains B230 and 430 have produced seed
that, in purity, were 27 and 32 per cent above the average, respectively.
A major portion of the pure seed increase may be accounted for in the
decrease in diseased seed content. The diseased seed content with these
two strains, B230 and 430, was 67 and 72 per cent of the average, re-
spectively. These results were taken from tests conducted over a period
of five years.
2. Observations within progenies lead to the belief that this species
is somewhat more variable than indicated by other workers. This is
based on the fact that nearly one-fourth of the progenies included show-
ed to be segregating for plant type. Examples of segregation are illus-
trated in photographs of three unrelated progenies (Figure 1).
3. Dallis grass seed produced under different climatic and soil
conditions may vary widely in quality. For normal seed development
soil moisture is often a limiting factor. Excessively wet soils as well as
extended droughts are detrimental to seed formation. Soils which tend
to be droughty may not be consistent in producing seed of normal pure
seed content even with low disease infection.
4. Generally, ergot reaches the peak of infection during the sum-
mer months in Louisiana. This accounts for the low quality of domestic
seed since most seed are har\ ested from summer crops.
5. Experimental results suggest certain cultural practices for the
production of seed of improved quality. For seed, plant the grass as a
crop and treat it as such. This entails planting only Dallis grass on the
land and employing such cultural practices as may be necessary to
keep weeds down and to promote optimum growth and development of
the grass plants.
6. The new strains will influence quality of the seed produced,
provided good cultural practices accompany their use.
7. In the absence of disease infection in the greenhouse, seed for-
mation was found to be variable between lines. Certain lines tend to
be more fertile or produce more viable seed per 100 florets than others.
8. Seed of Dallis grass are considered as short-lived. Seed stored
in the laboratory lost half the viability the second year and four-fifths of
the remainder the next year. Seed more than three years in storage did
not germinate.
9. Seed fields utilized entirely for seed production may be harvested
as many as four times during a growing season in south Louisiana.
10. Seeding rates with Dallis grass should be based upon the purity
and germination of the seed as determined by a licensed seed analyst.
The quantity of seed required to supply 10 live seed per square foot
when sown on an acre is used as die base.
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